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Effect of potassium depletion on renin release. To study the mechanism
of hyperreninemia that is induced by potassium depletion (KD). we
examined renin responses to baroreceptor and macula densa stimuli in
control and potassium-depleted rats. Potassium depletion was induced
by dietary potassium deprivation and deoxycorticosterone acetate(DOCA) administration and was confirmed by depletion of muscle
potassium. Plasma renin activity (PRA) and renal renin content (RRC)
were elevated in unanesthetized potassium-depleted rats as compared
to controls (PRA 7.5 1.7 vs. 3.6 0.6 ng/ml/hr, P <0.01; RRC 663
127 vs. 415 56 U/kidney, P < 0.01). During progressive arterial
hemorrhage, PRA rose significantly and similarly in potassium deple-
tion(14.1 2.2 to 39.8 10.3) and control (8.9 0.7 to 29.4 5.4) rats.
Acute sodium chloride (150 mEq/liter) infusion and selective chloride
depletion, produced by peritoneal dialysis against NaHCO1 (150 mEq/
liter) and followed by plasma volume expansion with salt-free bovine
serum albumin (BSA), are macula densa stimuli. PRA failed to be
suppressed in potassium-depleted rats (11.8 2.9 to 12.3 3.3; P-NS)
in response to acute sodium chloride infusion, unlike controls (9.4 1.7
to 4.6 1.1; P < 0.005) and failed to rise after acute selective chloride
depletion (37 2 to 45 5; P = NS), also unlike controls (18 3 to 57
3; P < 0.001). We conclude that potassium depletion induces
selective inhibition of the responses to macula densa stimuli for renin
release and suggest that potassium depletion-induced hyperreninemia
may be due to the inhibition of a tonic suppressive macula densa signal
that is dependent in control rats on normal chloride transport in the
thick ascending limb of Henle's loop.
Effet de In déplétion en potassium sur Ia liberation de refine. Afin
d'étudier le mécanisme de l'hyper-réninémie induite par Ia déplétion en
potassium (KD), nous examinâmes Ia rCponse de Ia refine a Ia
stimulation des baro-recepteurs et de Ia macula densa chez des rats
contrbles et déplétes en potassium. La déplétion en potassium a été
induite par Ia privation de potassium alimentaire et l'administration de
deoxycorticosterone acetate (DOCA), et a été conlirmée par Ia diminu-
tion du potassium musculaire. L'activité rénine plasmatique (PRA) et le
contenu renal de rénine (RRC) sont augmentCs chez les rats déplétés en
potassium, non anesthésiés, par comparaison aux contrôles (PRA 7,5
1,7 vs. 3,6 0,6 ng/ml/h. P <0,01); RRC 663 127 vs. 415 56 unités/
rein, P < 0,01). Au cours d'une hémorragie artérielle progressive Ia
PRA augmente signilicativement et de Ia mCme facon au cours de Ia
depiCtion en potassium (14,1 2,2 a 39,8 10.3) et chez les contrôles
(8,9 0,7 a 29,4 5,4). La perfusion aiguë de sodium chlorure (ISO
mEq/litre) et Ia déplétion selective en chlorure produite par Ia dialyse
péritonCale avec NaHCO (150 mEq/litre) et suivie d'une expansion du
volume plasmatique par de I'albumine bovine pauvre en sel stimulent Ia
macula densa. II n'est pas observe de suppression de Ia PRA chez les
rats dCplCtCs en potassium (11,8 2,9 a 12.3 3.3: P = NS) en réponse
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a Ia perfusion aigue de sodium chiorure. a Ia difference des contrôles
(9,4 1,7 a 4,6 1,1; P < 0,005), non plus qu'une augmentation aprCs
déplétion selective en chlore (37 2 a 45 5; P = NS), a Ia difference
des contrbles (18 3 a 57 3; P <0,001) aussi. Nous concluons que Ia
depletion en potassium induit une inhibition selective de Ia liberation de
rénine en rCponse aux stimulations de Ia macula densa et suggérons que
I'hyper-réninemie induite par Ia depletion en potassium peut Ctre due h
l'inhihition d'un signal tonique suppressif dépendant chez les rats
contrôles du transport normal de chlore dans Ia branche large ascen-
dante de I'anse de Henle.
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Chronic potassium depletion is associated with an elevated
plasma renin activity (PRA) in rat [I], dog [2], and man [3]. The
mechanism by which potassium depletion effects this change is
unknown. There are two major intrarenal receptor mechanisms
influencing renal release of renin—the vascular, afferent arteri-
olar receptor and the tubular macula densa receptor [4]. In
clearance and micropuncture studies of renin responses to
sodium loading with various anions and to acute selective
chloride loading and depletion, we have provided evidence that
the macula densa receptor is importantly influenced by chloride
reabsorption in the thick ascending limb of the loop of Henle so
that renin release is inversely correlated with absorptive chlo-
ride transport at that site [5—91. Potassium depletion causes
impaired function of the loop of Henle as shown by impaired
urinary concentrating [10] and diluting [11] capacity and a
diminished sodium content of the medullary interstitium in the
hydropenic potassium-depleted rat [12]. Furthermore, in single
nephron and clearance studies [13], we have demonstrated
impaired chloride transport in the loop of Henle segment of
superficial nephrons and, in balance studies [141, a persistent
renal leak of chloride despite chloride depletion in the potassi-
um-depleted rat. Observing that chloride transport in the loop
segment is important for renin release and that potassium
depletion impairs transport of that ion, we hypothesize that
elevated PRA in potassium depletion is secondary to an abnor-
mal renal tubular macula densa signal.
The purpose of our study is to examine this hypothesis by
evaluating renin responses in potassium-depleted and control
rats to sodium chloride infusion and to acute selective chloride
depletion without sodium depletion—macula densa inhibitory
and stimulating effects, respectively—and to progressive hypo-
tensive hemorrhage, a potent primarily baroreceptor stimulus
to renin release [4]. In keeping with our hypothesis, renin
increased in potassium-depleted rats in response to hemorrhage
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but failed to either increase after acute selective chloride
depletion or to decrease after acute infusion of sodium chloride.
Methods
Male Sprague-Dawley rats weighing 200 to 280 g were used.
All rats were placed in individual metabolic cages on a synthetic
sodium, potassium, and chloride-free diet (ICN Pharmaceuti-
cals, Inc.) containing less than 2 pEq/g of each of these
electrolytes, as determined by nitric acid extraction in our
laboratory. For 1 week, a l00-Eq/g diet of sodium chloride and
a l00-iEq/g diet of potassium bicarbonate was added to the diet
to approximate a "normal" intake while accustoming the
animals to the synthetic diet. Thereafter, for 7 to 10 days prior
to being studied, control rats ingested the electrolyte-free diet
with the addition of a 200-p.Eq/g sodium chloride diet and a 300-
mEq/g neutral potassium phosphate diet (60 Eq monobasic
and 240 Eq dibasic potassium phosphate). Potassium deple-
tion was achieved in experimental rats by omitting the potassi-
um phosphate and by administering 2 mg of deoxycorticoste-
rone acetate (DOCA) i.m. on the morning of days 2 and 3 after
starting the potassium-depleted diet. Control rats also received
DOCA at the same stage. Thus, all rats were studied 7 to 10
days after instituting the low potassium or control diet and 5 to 8
days after the second DOCA injection. In general, potassium-
depleted rats gained less weight during preparation than did
control rats.
Experiment I. Six potassium-depleted and six control rats
prepared as just described were sacrificed by decapitation to
confirm hyperreninemia in potassium-depleted rats in the ab-
sence of anesthetic-induced alterations in renin release. Blood
emanating from the trunk was collected in chilled tubes contain-
ing EDTA for measurement of PRA. Kidneys were also har-
vested for measurement of total renal renin content (RRC).
Thigh muscles were taken for measurement of muscle potassi-
um content, after oven drying and nitric acid extraction.
Experiment 2. To determine the renin response to infusion of
sodium chloride we prepared 9 control and 8 potassium-deplet-
ed rats (weighing 241 10 and 225 7 g, respectively) as
described and anesthetized them with mactin 100 mg/kg of body
wt. A tracheostomy was performed, and a jugular venous,
femoral arterial, and bladder catheter were inserted. Arterial
blood pressure was measured by a model P23-ID strain gauge
(Stathem Laboratories, Inc., Hato Rey, Puerto Rico) and
recorded on a Grass® polygraph (Model #79-WV 8 P40).
Subsequently, a maintenance infusion of inulin was begun and
continued for the duration of the experiment (2% inulin in 150
mEq/liter sodium bicarbonate at a rate of 1.0 ml/hr/lOO g of
body wt). After completion of preparative surgery and a 30-mm
equilibration period, inulin clearance and urinary sodium and
chloride excretion were measured during a 30-mm preinfusion
period. Arterial blood was obtained at the midpoint of this
clearance period for measurement of inulin and at the end of the
clearance period for measurement of hematocrit and PRA. The
initial clearance period was followed by infusion of sodium
chloride (150 mEq/liter) in a volume equal to 5% body wt over a
60-mm period, and during the second half of this infusion period
inulin clearances and electrolyte excretion were again mea-
sured. Fifteen minutes after completion of the infusion, blood
was obtained for the measurement of hematocrit, PRA, plasma
sodium, potassium, and chloride concentrations.
Arterial blood was obtained for measurement of 'pre-infu-
sion" plasma electrolyte concentrations in separate groups of
identically prepared, anesthetized control, and potassium-de-
pleted animals that were not infused with sodium chloride.
Plasma volume was determined by radiolabeled albumin using
the method of Belcher and Harriss with appropriate correction
for plasma trapping [15].
Experiment 3. The purpose of our experiment was to com-
pare renin responses to selective chloride depletion in control
and potassium-depleted rats. Because we have observed a more
marked increase in renin release in normal rats previously
ingesting a low intake as compared to a normal sodium chloride
intake [9], we used the more potent stimulus in these experi-
ments. Therefore, rats were prepared as previously done,
except that after the first 3 days on the diets containing 200
Eq/g of sodium and chloride (and after the administration of
DOCA), sodium chloride was removed from the diet of both
control and potassium-depleted rats for a further 7 days prior to
being studied. Dietary potassium restriction was also main-
tained in the potassium-depleted group. The purpose of the 3
days of higher sodium intake was to allow kaluresis to occur in
response to DOCA.
Control and potassium-depleted rats were prepared for clear-
ance as above, and chloride depletion was produced as previ-
ously described [91 by a single exchange, 20-mI peritoneal
dialysis against a sodium bicarbonate (ISO mEq/liter) solution
containing glucose, IS gluIer, and potassium bicarbonate, 4
mEq/liter. Following peritoneal dialysis, 0.5 ml/lOO g of rat
body wt of 6% salt-free bovine plasma albumin (Sigma Chemi-
cal Co.) dissolved in distilled water was infused in control and
potassium-depleted rats over 15 mm to ensure expansion of
plasma volume and to avoid any volume contraction stimulus to
the vascular receptor. PRA was measured before peritoneal
dialysis (PRA4) and again after a further 90 mm (PRA2) consist-
ing of a postperitoneal dialysis 30-mm equilibration period and
two consecutive 30-mm renal clearance periods. A hematocrit
was measured before and after peritoneal dialysis at the same
time as PRAI and PRA2 to estimate the increase in plasma
volume. Dialysate, urinary, plasma, and thigh muscle electro-
lyte content and urinary osmolality were also measured. Elec-
trolyte balance for peritoneal dialysis was calculated as amount
infused minus amount collected.
Experiment 4. To determine the renin response to hypoten-
sive hemorrhage, we prepared identically 6 control and 6
potassium-depleted rats, weighing 240 10 and 219 10 (mean
SEM, P = NS), respectively, as we did in experiment 2 up to
the beginning of the clearance period. Arterial blood (0.5 ml)
was obtained at the midpoint of that 30-mm period and serially
at IS-mm intervals. Four additional 0.5-mI blood samples were
removed. A final 0.5-mI sample of blood, making a total of 3.0
ml, was taken after another 30 mm had passed. PRA and
hematocrit were measured serially on these 6 samples of blood.
Arterial BP was monitored throughout and three additional 30-
mm clearances collected.
Sodium and potassium concentrations in plasma, urine, and
dialysate fluid were determined by a flame photometer with an
internal lithium standard (Instrumentation Laboratory, Inc.).
Plasma, urine, and dialysate chloride concentrations were mea-
sured by a chloridometer (Buehler Instruments Division, Nu-
clear-Chicago). Arterial pH and Pco2 were measured by an IL®
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Table 1. Experiment 1: Plasma renin activity, renal renin content, and muscle potassium content in unanesthetized control
and potassium-depleted rats
Group N
Weight
g
PRA
ng/mI/hr
RRC
p. U/kidney
Muscle K
mEq/lOO g
dry solids
Control 6 246 4b 3.6 0.6 415 56 41 0.9
Experimental (KD) 6 225 4 7.5 1.7 663 127 35 1.6
P value < 0.01 0.01 0.01 0.01
a Nequals the number of animals.
b Values are the means SEM. Abbreviations: PRA, plasma renin activity; RRC, renal renin content; KD, potassium depletion.
Table 2. Experiment 2: Plasma electrolytes, hematocrit, mean arterial pressure, inulin clearance, and electrolyte excretion in control (CON)
and potassium-depleted (KD) rats before and after infusion of sodium chloride
Plasma electrolytes, mEqiliter
—
CL K %
Mean art.
pressure
mm Hg
Inulin clear-
ance. p.1/mini
JOOg body WI , % %Na Hct FEN. FE1,
CON KD CON KD CON KD CON KD CON KD CON KD CON KD CON KD
PRE 148 148 105 103 4.5 3.4 48 48 131 127 664 867 0.3 0.5 0.4 0.4
1 1 ±0.2 ±0.2k ±1 ±2 ±6 ±6 ±49 ±144 ±0.1 ±0.1 ±0.2 ±0.1
POST 142 142 103 100 4.8 3.7 43 41 125 121 517 708 1.8 2.7 2.3 2.4±2 ±1 ±1 ±2 ±0.2 ±0.3 ±lb ±lh ±6±6 ±70 ±101 ±0.5h ±l.2h ±0.8h ±l.Oh
P < 0.05 in KD as compared to CON at same time period.
P < 0.05 between PRE and POST (or during) sodium chloride infusion within CON and KD groups.
blood-gas analyzer, and plasma bicarbonate was derived by the
Sigaard-Andersen® nomogram. Urinary and plasma osmolality
were measured by a Fiske® osmometer (Fiske Associates,
Inc.). PRA was measured in quadruplicate by the radio-
immunoassay procedure of Haber [16] with the following modi-
fications: To maintain a constant pH, we added 100 p. liters of
phosphate buffer (pH, 7.4) per milliliter of plasma prior to the in
vitro incubation for the generation of angiotensin; tubes were
tightly stoppered during infusion to avoid loss of carbon diox-
ide; the pH of the incubation mixture remained stable during the
incubation. For the estimation of renal renin content, renin was
extracted from whole kidneys by the ammonium sulfate precipi-
tation method. Renal renin was then incubated with excess
sheep renin substrate, and the in vitro rate of angiotensin I
production was measured as previously described. Comparison
between groups was made by the unpaired Student's (test and
within groups by the paired test. Data are expressed throughout
as ± SEM, and significance was set at the 0.05 level.
Results
In unanesthetized rats described in experiment 1, PRA was
approximately 100% greater in potassium depletion as com-
pared with control rats, and RRC was about 50% higher (Table
I, P <0.01 in both cases). Depletion of muscle potassium was
present.
In clearance studies (experiment 2, Table 2) prior to sodium
chloride infusion, GFR was less in potassium-depleted rats, but
the decrease was not statistically significant (P < 0.1). Initial
arterial hematocrit, blood pressure, and sodium and chloride
concentrations were not different between groups, and plasma
potassium concentration was less in potassium-depleted rats.
Plasma volume was 3.3 ± 0.4 mI/lOO g body wt in control and
3.6 ± 0.5 ml/lOO g in potassium-depleted rats (P NS). The
responses of blood pressure, hematocrit, inulin clearance,
plasma sodium, potassium and chloride, in addition to the
urinary excretion of sodium and chloride to infusion of sodium
chloride, were not different between control and potassium-
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6
Pre Post Pre Post
Diet: Normal NaCI Normal NaCI
Normal K Low K
Fig. 1. Plasma renin activity (PRA) (mean ± SEM) before and after
acute sodium chloride infusion in anesthetized control (normal K) and
potassium-depleted (low K) rats.* P < 0.005 compared to pre-infusion
PRA.
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Table 3. Experiment 3. Inulin clearance, muscle potassium (K), and plasma electrolytes at end of experiment, blood pressure and change in
hematocrit during the experiment, and urinary electrolyte excretion after peritoneal dialysis in control and potassium-depleted (KD) rats
P1asma electrolytes
N
Wt
g
GFR
pJ/ininIiOOg
Muscle K
mEq/lOO g DS
mEqiliter BP inin Hg
Hcth
FEN,
%
FEK
%
FE,.,
%
U0,
,nOsm/kgNa K Cl HCO l 2
Control 10 258 979 43 145 3.8 81 38 128 100 —6 1.0 59 0.07 393
10 I 2 2 2 5 5 5 13
KD 12 233 551 38 149 2.3 77 40 119 92 —8 1.6 25 0.24 334
7 67 1 2 3 2 3 3 2 9
P <0.05 <0.025 <0.01 NS <0.01 NS NS NS MS NS NS <0.001 <0.001 <0.01
Mean BP before peritoneal dialysis and in second 30-mm clearance period prior to obtaining PRA2.
"Mean change in hematocrit between time of PRA, and time of PRA2.
I
depleted rats (Table 2). There was a fall in hematocrit within
both groups, which was not different in magnitude between
groups. Mean arterial pressure did not change in either group.
PRA fell (P < 0.005) in control rats after saline infusion but
did not change in potassium-depleted rats (Fig. I). In these
anesthetized rats, PRA before sodium chloride infusion was the
same in control and potassium-depleted groups,' but after
infusion PRA was higher (P < 0.001) in potassium-depleted
animals.
Experiment 3 (Table 3, Fig. 2). The degree of potassium
depletion, as estimated by muscle potassium content, in the
experimental group was similar to that in potassium-depleted
'The difference was significant in the similarly prepared groups in
experiment 4.
Table 4. Experiment 4. Serial GFR, hematocrit, and BP during
progressive hemorrhage in control (CON) and potassium-depleted
(KD) rats
Period
1 2 3 4
BP, mm Hg
CON
KD
Student's I test
P
Inulin clearance, p.lIminIlOOg
CON
KD
Hematocrit,%
CON
KD
124 5
120±3
NS
460 98
325 59
51± 2
49 I
114 3
113± 2
NS
410 94
303 66
46±2
45 2
89 3 77
91± 885±
NS MS
271 53 171
265 98 167
40± 2 38±
39 2 36
7
8
83
76
2
2
rats on a normal sodium chloride intake in experiment I.
Peritoneal dialysis resulted in a slightly positive sodium balance
(+0.26 0.06 mEq and +0.17 0.04 mEq in control and
potassium depletion respectively, P = NS); potassium balance
(+7.4 1.3 p.Eq and +12.2 I REq, P < 0.01) was also
positive. Negative chloride balance was similar in the two
groups (—1.17 0.04 mEq in control and —1.13 0.07 mEq in
potassium depletion, P = NS). Blood pressure was not different
in either group before peritoneal dialysis or during the clearance
periods. Hematocrit fell to a similar degree in both groups after
peritoneal dialysis and albumin infusion (Table 3). Following
peritoneal dialysis and the equilibration period in potassium-
depleted rats, GFR and FEK were less than, FE1 more than,
and FENa the same as values for control rats. Despite very
similar values for COSM/mI GFR (51 II in control and SI 7
p.1/mm in potassium depletion), UOSM was less in potassium-
depleted rats. Urinary chloride concentration was greater (2.7
1.0 vs. 7.4 1.3 mEq/liter, P < 0.01) in potassium-depleted
as compared to control rats.
Initial PRA (PRA1, 37 3 ng!mi/hr) was higher (P <0.001) in
potassium-depleted than in control (38 3, P <0.001) rats and
did not change (P = NS) after peritoneal dialysis (Fig. 2); in
contrast, PRA2 was increased in control rats as compared to
PRA1 (P < 0.001). The change in PRA within the control group
(+39 7.5 ng/ml/hr) was greater (P < 0.001) than that in the
potassium-depleted group (+ 7.4 4.7). PRA2 was not different(P = NS) in potassium-depleted as compared to control rats.
*
PRA2PRA1
Diet: Low NaCI Low NaCI
Normal K Low K*
Fig. 2. Plasma renin activity (PRA) before and after acute selective
chloride depletion and plasma volume expansion in control (normal K)
and potassium-depleted (low K) rats.* P < 0.001 compared to PRA,.
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Fig. 3. Serial rise in plasma renin activity (PRA) in control and
potassium-depleted (KD) rats during progressive arterial hemorrhage.
Experiment 4 (Table 4, Fig. 3). Serial hemorrhage led to a fall
in BP, hematocrit, and GFR in both groups (Table 4, P < 0.00 I
in period 4 as compared to period I within groups). These
decreases were the same between groups. PRA1 prior to
hemorrhage was higher in potassium-depleted rats (14.1 2.2
ng/ml/hr) than in control (8.9 0.7, P < 0.05) in the anesthe-
tized rats in our experiment. Progressive hypotensive hemor-
rhage led to a gradual rise in PRA in both groups (Fig. 3). End
PRA values after hemorrhage were the same between potassi-
um-depleted and control groups. The increment (from PRA1 to
PRA6) was significant in both potassium depletion (26 10 ng/
ml/hr, P < 0.05) and control (21 5 ng/ml/hr, P < 0.01); this
increment did not differ between groups (P = NS).
Baseline PRA values in the various experiments are listed in
Table 5. Anesthesia and surgery clearly increase PRA within
control and potassium-depleted groups (to compare baselines
between groups I and 4, P < 0.01). Furthermore, there is an
additive effect of a low sodium chloride diet and potassium
depletion (to compare baselines between groups 3 and 4, P <
0.01).
Discussion
These studies confirm hyperreninemia in potassium-depleted
rats [I]. PRA was increased by potassium depletion in both
unanesthetized and anesthetized rats and in animals on a
normal or low sodium chloride diet. Elevation of RRC, not
previously described in potassium depletion, was observed and
suggests that renin formation, as distinct from release, is also
increased by potassium depletion. In the peritoneal dialysis-
induced, selective chloride depletion experiment, impairment
of urinary concentrating ability and impaired renal conservation
of chloride were seen in potassium-depleted rats as we have
previously shown [13]. Elevated renin release and formation
occurred without differences in BP or plasma volume in potassi-
um-depleted rats as compared to control rats.
The purpose of our studies was to examine the mechanism by
which potassium depletion elevates PRA. Progressive hypoten-
Protocol Experiment CON KD
Normal sodium chloride diet 1 3.6 0.6 7.5 I.7
No anesthetic
Normal sodium chloride diet 2 9.4 1.7 11.8 2.9
mactin anesthesia
Low sodium chloride diet 3 17.5 3.3 37.3 3.2
mactin anesthesia
Normal sodium chloride diet 4 8.9 0.7 14.1 2.2
Inactin anesthesia
sive hemorrhage stimulates renin release mainly by a barore-
ceptor mechanism, probably supplemented by sympathetic
nervous stimuli and circulating catecholamines [41. Indeed,
hemorrhage elevates renin release in the nonfiltering dog kidney
model [17]. The normal baroreceptor response to hemorrhage in
potassium-depleted rats suggests that both the afferent barore-
ceptor stimulus and the renin release mechanism are capable of
functioning normally in rats with the degree of potassium
depletion observed in these experiments. Anesthesia and sur-
gery also increased baseline PRA significantly in both control
and potassium-depleted rats (Table 5). Although we are un-
aware of specific studies of the effect of mactin on renin,
studies of other anesthetic agents in the rat [18] have suggested
that renin stimulation occurs at least partially via sympathetic
n-receptor stimulation. A similar mechanism has been suggest-
ed for painful stimuli [191. Whatever the mechanism, the
increases in PRA in anesthetized rats subjected to surgery, as
compared with unanesthetized rats, in both control and potassi-
um-depleted groups support the conclusion of the acute hemor-
rhage experiments that the efferent limb for renin release in
potassium-depleted rats is intact.
In contrast, renin release was not suppressed by acute
infusion of sodium chloride or stimulated by acute selective
chloride depletion in these potassium-depleted rats as com-
pared with control rats. Several studies support the concept
that suppression of renin by sodium chloride infusion in rat,
dog, and man [4—8, 20, 21], and stimulation of renin by acute
chloride depletion without sodium depletion and despite vascu-
lar volume expansion and potassium loading in the rat [9] is
mediated by a renal tubular macula densa signal. The results of
our studies suggest that potassium depletion impairs the respon-
siveness of this renal tubular receptor for renin release.
These experiments, however, do not establish how the macu-
Ia densa signal for renin release is impaired in potassium-
depleted rats. Our previous studies have provided support for
the hypothesis that the macula densa signal for acute renin
release in normal rats relates to reabsorptive chloride transport
in the thick ascending limb of Henle's loop [5—9]: An increase in
absolute chloride reabsorption is associated with inhibition of
renin release and vice versa. In potassium-depleted rats, we
have observed impaired chloride transport at several sites in
superficial nephrons including the loop segment. Despite great-
er chloride depletion than that found in controls, the early distal
transtubular chloride gradient and fractional chloride reabsorp-
tion in the ioop segment were decreased, supporting impaired
chloride reabsorption in the ascending limb [13]. Although renal
chloride wasting in potassium-depleted rats was masked during
.-—. KD
.—. Control
40 -
Table S. Baseline plasma renin activity (PRA), ni/mi/hr. in control
(CON) and potassium-depleted (KD) rats in experiments I to 4
I
30 -
20
10
aFor comparison with control P < 0.05, at least.
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the present sodium chloride loading experiments, this defect
was again observed in our chloride depletion experiments. We
postulate, based on these previous and our present findings,
that the defective macula densa signal in potassium-depleted
rats relates to impaired chloride transport in the loop segment.
Absence of renin suppression by acute sodium chloride infusion
and of renin stimulation by acute selective chloride depletion in
potassium-depleted rats may relate to damping of the response
to these stimuli in potassium-depleted rats with an impaired
chloride transport mechanism.
To explain chronic potassium depletion-induced hyperrenine-
mia, we further propose that, in normal rats on a "normal"
sodium chloride intake the macula densa exhibits a tonic
inhibitory effect on renin release, but in the presence of
potassium depletion this signal is blunted resulting in less
inhibition and chronically elevated renin synthesis and release.
If this hypothesis is correct, chronic sodium chloride depletion
must further decrease inhibition in potassium-depleted rats
because PRA was also higher than control in that group on a
low sodium chloride diet. Support for the normal "tonic inhibi-
tory effect" of the macula densa signal is offered by preliminary
data in an isolated perfused kidney preparation from a normal
rat that shows a tenfold increase in renin release when glomeru-
lar filtration is stopped by the elevation of perfusate oncotic
pressure without change in perfusion pressure (Rostand, Work,
and Luke, to be published).
We have not investigated or excluded possible effects of
potassium depletion on renal nerve activity, circulating humoral
agents such as angiotensin, catecholamines. or ADH, or on
hepatic clearance of renin, all of which may alter renin secretion
rates [4]. The elevated RRC in potassium-depleted rats and the
different acute responses to baroreceptor and macula densa
stimuli seem most unlikely, however, to be due to changes in
hepatic degradation rates of renin in potassium-depleted rats.
Our demonstration of blunted renin release responses to macula
densa stimuli with preserved responses to hemorrhage and
anesthesia support the hypothesis that an impaired renal tubular
receptor mechanism contributes, at least in part, to abnormal
renin release in potassium depletion.
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